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ATTENTION: Beginning with the January—February 2023 issue, e Earth Observer will be published exclusively online.

To receive noti cation when new issues are published online your email address must be registered on our subscription list. Turn to
page 43 of this issue to subscribe, so you can stay connected to e Earth Observer beginning with Volume 35. Discontinuing e
Earth Observer as a print publication after almost 34 years was a di  cult decision to make. However, we believe it is the best choice at
this time to position the publication and its sta to thrive in a future where communication is increasingly digital.

e Joint Polar Satellite System—2 (JPSS-2) launched in the early morning hours of November 10, 2022, on an Atlas V 401 rocket from
Space Launch Complex 3 (SLC-3E) at Vandenberg Space Force Base (VSFB) in California.  is was the nal launch for the Atlas V from
VSFB.

JPSS-2 (which will become known as NOAA-21 after the successful launch and on orbit checkout) is 0  cially considered the third satellite
of ve planned for the JPSS series, which is a NASA-NOAA partnership. JPSS-2 will join JPSS-1 (now known as NOAA-20), launched in
2017, as well as the Suomi National Polar-orbiting Partnership (Suomi NPP), launched in 2011. Suomi NPP was created to be the bridge
mission between EOS and JPSS. JPSS-3 and JPSS-4 are planned for 2027 and 2032 launches, respectively.

continued on page 2

Figure: e Atmospheric Infrared Sounder (AIRS) instrument on the Aqua spacecraft celebrated twenty years of operations recently. e inset photo is referred to as the “AIRS
baby picture,” which shows the AIRS instrument in the clean room at NASA/Jet Propulsion Laboratory (JPL) circa 2002—prior to being integrated on the Aqua spacecraft.
Twenty years later, AIRS remains a vital resource for weather forecasting, and it has also become a resource for understanding the role of climate change in extreme weather
events. e image shows data that AIRS obtained during a record-breaking heat wave as it intensi ed over the Paci ¢ Northwest on June 30, 2021. e daytime surface air
temperature anomaly shows up clearly; the dark patch is about 8 °C (15 °F) above average. Inset photo credit: JPL; Image credit: Charles  ompson/JPL
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e suite of Earth observing instruments onboard
JPSS-2 (very similar to those on Suomi NPP and JPSS-
1)* are designed to provide full global coverage twice
a day. One in orbit, at about 833 km (512 mi) in alti-
tude, JPSS-2 will capture data that has a wide range of
uses, including weather forecasting, disaster prepared-
ness, environmental monitoring (e.g., coastal ecosys-
tems, drought conditions, re, smoke, dust, snow and
ice, sea surface temperature, ocean color) and climate
data record continuity.

Although the JPSS instruments were not designed as
follow-ons to the instruments on the EOS Flagship
missions, selected science products from Suomi NPP
and NOAA-20 continue many critical EOS data
records—for the afternoon overpass, which is similar to
Aqua’s and Aura’s orbital tracks—using, to the extent
possible, consistent algorithms as well as radiative trans-
fer models and ancillary data sources. is enables the
production of uni ed multidecadal data records that
are key to understanding and quantifying change. e
measurements from JPSS-2 (and eventually -3 and -4)
will continue to extend these data records well into the
next decade.

1 Suomi NPP, NOAA-20, and JPSS-2 (to be renamed NOAA-
21) all include ATMS, CrlS, OMPS, and VIIRS as part of
their payload. ere isa Clouds and the Earth’s Radiant
Energy System (CERES) instrument on Suomi NPP and
NOAA-20—but not on JPSS-2. (Libera, chosen as Earth
Venture Continuity-1, will replace CERES on JPSS-3.)
OMPS is composed of limb-viewing and nadir-viewing
instruments. Both instruments y on Suomi NPP and
JPSS-2—hut only OMPS-Nadir ies on NOAA-20. More
details on the JPSS instruments and the payload on each satel-
lite can be found at nesdis.noaa.gov/current-satellite-missions/
currently- ying/joint-polar-satellite-system/jpss-mission-and.
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Next in the VSFB launch queue after JPSS-2 is the
Surface Water and Ocean Topography (SWOT)
mission. e fully integrated and tested satellite was
shipped back from France, where it had been under-
going testing, to VSFB on October 16. Since then,
it has been undergoing nal preparations for launch,
currently scheduled for December 12 from Space
Launch Complex 4E via a SpaceX Falcon 9 rocket.

SWOT is a partnership between NASA and the Centre
National D’Etudes Spatiales (CNES) [French Space
Agency], with contributions from the Canadian Space
Agency (CSA) and United Kingdom Space Agency
(UKSA) that will conduct the  rst-ever global survey
of Earth's surface water—Iakes, rivers, as well as ne-
scale ocean topography. SWOT’s instruments (the
primary one being the K,-band Radar Interferometer,
or KaRIN) will be able to resolve ocean features like
currents and eddies less than 100 km (60 mi) across,
lakes and reservoirs larger than 6 hectares (15 acres),
and rivers wider than 100 m (330 ft).  ese resolutions
are signi cantly better than current observations of
freshwater bodies.

e SWOT Science Team (ST) includes researchers
from around the globe, with expertise in oceanogra-
phy and hydrology.? is multidisciplinary group is
tackling pressing issues such as freshwater availability,
changing oceans and coasts, and much more. e
SWOT ST was renewed in 2020 and was organized
into working groups that held regular virtual meetings

2To learn more about the SWOT Science Team and the
research projects that team members are pursuing, please see
swot.jpl.nasa.gov/science/science-team-projects/?order=created_
at+desc&per_page=50&page=0&search=&fs=&fc=229&ft=&d
p=&category=229.
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over the past two years. e rst in-person meeting of
the current ST was held June 27-30, 2022, in Chapel
Hill, NC. According to Lee-Lueng Fu [JPL—SWOT
Project Scientist] the meeting went well and, after review
and discussion of their progress, the team is ready for
the mission’s launch. In a recent video, NASA promotes
the SWOT launch as the vanguard of a “new era of
Earth science,” to be followed by the missions of the
Earth System Observatory.® To learn more about the
SWOT mission see swot.jpl.nasa.gov.

e lead article in this issue summarizes the
AIRS/Sounder ST meeting that took place May 10-12,
2022, at JPL. e meeting dates closely corresponded
with the twentieth anniversary of the launch of Aqua
on May 4, 2022.*  erefore, the meeting was organized
to be a celebration of the scienti ¢ insights and societal
bene ts provided by twenty years of observations from
the AIRS/AMSU/HSB. Given the milestone anni-
versary for Aqua and the AIRS suite, the format was
somewhat di erent from the typical AIRS/Sounder ST
meeting. While there were still presentations on activi-
ties involving weather, climate, atmospheric composi-
tion, instrument operations, data processing, and other
relevant subjects, presenters were also encouraged to
provide a historical perspective of their AIRS experi-
ence.

From an overview presentation on twenty years of
Aqua observations to speci ¢ memories of individual
experiences working on developing the AIRS instru-
ment, to detailed accounts of how the data are being
used today (e.g., see Figure on page 1), the breadth of
the presentations at the meeting re ected the length

of the AIRS record, the many insights it has provided,
and the many people who contributed to its creation
and analysis.  is work has resulted not only in over
1000 peer-reviewed publications, but also signi cant
economic bene ts from improved monitoring and fore-
casting. Turn to page 4 of this issue to read more about
this meeting.

Turning now to current missions, the the July—
August 2022 issue of e Earth Observer reported on
the successful launch and installation of the Earth
Surface Mineral Dust Investigation (EMIT) on the
International Space Station (ISS)—and showed its
rst-light image.> EMIT has wasted no time validat-

3 To view the video, see science.nasa.gov/earth-science/earth-
information-center. SWOT is mentioned beginning at 0:18.
More information on the Earth System Observatory can be
found at science.nasa.gov/earth-science/earth-system-observatory.
4 e twentieth anniversary of Aqua was the focus of two
articles in the May—June 2022 issue of e Earth Observer
[Volume 34, Issue 3—eospso.nasa.gov/sites/default/ les/eo_pdfs/
May%20Jun%202022%20color%20508.pdf#page=4]. See
“Aqua’s 20 Years Honored with Celebration at the Goddard
Visitor’s Center” on p. 4, followed immediately by “Aqua
Turns 20” on pp. 5-12].
5See “ e Editor’s Corner” of the July—August 2022 issue of
e Earth Observer [Volume 34, Issue 4, p. 1].

ing performance in orbit and producing mineral
composition results. See, for example, climate.nasa.gov/
news/3223/nasa-dust-detective-delivers- rst-maps-from-
space-for-climate-science.

In addition, in the data collected since July, EMIT’s
high- delity imaging spectrometer has detected over
50 methane super-emitters around the world.  ese are
facilities, equipment, and other infrastructure, typically
in the fossil-fuel, waste, or agriculture sectors, that emit
methane at high rates. To learn more see climate.nasa.
gov/news/3228/methane-super-emitters-mapped-by-nasas-
new-earth-space-mission.

Continuing on ISS, the Stratospheric Aerosol and Gas
Experiment I11/International Space Station (SAGE 111/
ISS) mission marked the fth anniversary of its launch
earlier this year. SAGE 111/1SS is a climate continu-
ity mission that monitors the vertical distribution of
aerosol, ozone, water vapor, and other trace gases in
Earth’s stratosphere and troposphere. Over more than
ve years, SAGE 11/ISS has collected data during
several natural disasters, allowing researchers to study
the resulting impact on atmospheric chemistry and
energy budget. For example, the historically large injec-
tion of smoke into the stratosphere from the Australian
bush res of 2019-2020 signi cantly perturbed the
stratospheric ozone cycle. Researchers found that
important chemistry can occur on smoke particle
surfaces, which in turn contributes to the loss of
0zone—which continues to be a hot topic of research.
More recently, SAGE 111/1SS observed changes in upper
atmosphere chemistry resulting from the spectacular

continued on page 11
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A Celebration of Twenty Years of AIRS History and

Observations

Eric Fetzer, NASA/Jet Propulsion Laboratory, eric.j.fetzer@jpl.nasa.gov

Photo 1. Some of the in-person participants at the 2022 NASA AIRS/Sounder Science Team Meeting and Aqua/AlIRS twentieth anniversary

celebration. Photo credit: Wing Sze Lui/JPL

Introduction

e NASA atmospheric sounding community held
a science team meeting (STM) May 10 12, 2022, at
NASA/Jet Propulsion Laboratory (JPL) in commemo-
ration of the twentieth anniversary of the launch of
Aqua on May 4, 2022 and in celebration of the scien-
ti ¢ insights and societal bene ts provided by twenty
years of observations from the Atmospheric Infrared
Sounder (AIRS)/Advanced Microwave Sounding Unit
(AMSU)/Humidity Sounder for Brazil (HSB) suite.*
Given the long and rich record from AIRS/AMSU/
HSB and from the AIRS instrument in particular
this community had much to share in this meeting
and much to celebrate. is hybrid meeting marked
the e ective end of remote work initiated in March
2020 as the COVID-19 pandemic impacted all our
lives. In keeping with the ongoing seriousness of the
pandemic, virtual meeting attendance was an option
and about half of the 100 meeting attendees opted

1 e AIRS instrument was coboresighted with AMSU and
HSB both state-of-the-art microwave sounders  to create
a suite of instruments that could provide vertically-resolved
information about the atmosphere, including thermodynam-
ics, water vapor, and clouds, along with surface properties.
ese water-related observations, along with others from the
full complement of Aqua instruments, gave the spacecraft
its name.

to participate remotely. Photo 1 shows some of the
in-person participants.

e summary report that follows begins with informa-
tion on AIRS/AMSU/HSB to place it in the context
of the Aqua mission, continues with some background
on the AIRS instrument, and then provides a summary
of the meeting. While this is not intended to be a
comprehensive report, it does highlight the meet-
ings major points of emphasis. For more complete
coverage of these and other topics discussed, visit
the AIRS webpage at airs.jpl.nasa.gov. e meeting
agenda and many of the presentations are available at
go.nasa.gov/3fwimFR.

AIRS/AMSU/HSB in the Broader Context of Aqua

In the early hours of May 4, 2002, NASAs Aqua
spacecraft was launched from Vandenberg Air Force
Base (now Space Force Base) in California. Its payload
included the AIRS/AMSU/HSB suite?  the focus

of this article as well as the Advanced Microwave

2 edesign and construction of AIRS was managed by
NASA/Jet Propulsion Laboratory (JPL); AMSU was managed
by NASAs Goddard Space Flight Center (GSFC); HSB was
a contribution from the Brazilian National Institute for Space
Research [Instituto Nacional de Pesquisas Espaciais (INPE)].
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